IMPORTANCE Shared decision making is associated with improved patient-reported outcomes of cancer treatment, but not all patients prefer to participate in medical decisions. Results from studies of the effect of matching between actual and preferred medical decision roles on patients' perceptions of care quality have been conflicting.
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Supplemental content at jamaoncology.com cer treatment have found that most patients prefer to play a role in treatment decisions, but the degree to which their desired role matches their actual role in decision making varies. [3] [4] [5] Much of this work has focused on surgical decisions in breast cancer. [4] [5] [6] Evidence suggests that patients who are younger, less educated, and who see higher-volume surgeons are less likely to have actual roles that match their preferred roles 5 and that patients whose preferred decision-making roles match their actual roles are more satisfied with their treatment choices. 4, 6 Nevertheless, 1 small study of patients with a variety of cancer types found that patients' actual roles, but not matching between actual and preferred roles, were associated with greater satisfaction. 7 Although their utility as metrics of quality is controversial, patients' reports of their experiences with care are increasingly important health care performance measures. 8, 9 Indeed, the Affordable Care Act calls for the use of the patient experience Clinician and Group Consumer Assessment of Healthcare Providers and Systems survey as a comparative measure of physician performance. 9 It is possible that patients who are more actively engaged in their decisions, or whose roles match their preferred roles, may have better care experiences. In a prior analysis, our research group examined the roles in decisions reported by patients in the Cancer Care Outcomes Research and Surveillance (CanCORS) study, 10 a large, populationand health-system based study of patients with lung and colorectal cancer. Among 10 939 treatment decisions made by 5383 patients, 39% were categorized as "patient controlled," 44% as "shared," and 17% as "physician controlled." In the present study, we examined patients' preferred roles in decisions to better understand the relative influence of preferred vs actual roles in decisions regarding surgery, chemotherapy, and radiation therapy. Specifically, we assessed associations between patients' actual roles in decisions and (1) patient-reported quality of care for each treatment modality received (surgery, chemotherapy, and/or radiation therapy) and (2) patient ratings of physician communication. In addition, because evidence suggests that there may be benefits to matching actual to preferred roles, 4, 6 we assessed whether associations between actual role and patient-reported quality or physician communication ratings were modified by patients' preferred roles in decision making.
Methods
This study was approved by the human research ethics committees at all participating institutions. Written informed consent was obtained at 2 of the study sites and waived by the other review boards. Verbal informed consent was obtained from each participant in lieu of written consent.
Study Design and Participants
The ; the CanCORS cohort is representative of US patients with lung and colorectal cancer. 15 Information on cancer type, histology, and stage were obtained from registry data and medical records, which were abstracted between October 11, 2005 , and April 30, 2009. Between 2013 and 2014, we analyzed the subset of patients who were alive at the time of the baseline survey and completed a full baseline interview themselves (n=5518, Figure) and who answered questions about their preferred role in medical decisions in general and their actual role in decisions about at least 1 of the following: surgery, chemotherapy, and radiation therapy (n=5315 patients). Characteristics of these patients compared with respondents who completed surrogate survey versions or brief surveys or did not answer questions about decision roles are listed in eTable 1 in the Supplement.
Outcome Variables
Patient-Reported Quality of Care Patients reported their perception of the overall quality of care for each treatment modality they received. Response options included "excellent," "very good," "good," "fair," or "poor." To facilitate presentation of results, responses were grouped into excellent vs all other responses because most patients (67.8%) responded excellent.
Ratings of Physician Communication
As previously described, 13 
Independent Variables Decision Roles
We assessed patients' overall preferred roles in decision making for their cancer treatment, and for each treatment modality considered (surgery, chemotherapy, and/or radiation therapy), we also assessed the actual role patients played in decision making for that modality. Preferred and actual roles for decisions were ascertained using the 5-item Control Preferences Scale. 3, 18, 19 Response options for preferred roles were Patient Characteristics Our analyses adjusted for age at diagnosis, sex, race and ethnicity, marital status, education, geographic region, income, enrollment in an integrated health care system (patients enrolled through the US Department of Veterans Affairs, Kaiser Permanente of Northern California, Kaiser Permanente of Southern California, or other health maintenance organization sites), number of self-reported comorbid conditions, [21] [22] [23] health status before diagnosis (which is associated with patient satisfaction 24 ; our measure included a subset of 5 questions from the 12-Item Short-Form Health Survey, 25 and categorized in quartiles), 25 and depression (positive response for ≥6
of the 8-item Center for Epidemiological Studies-Depression scale 26 ). We also adjusted for treatment modality, cancer type, and stage at diagnosis. The patient-reported quality outcome was assessed only among patients who reported receiving the treatment corresponding to each decision. For the analyses in which the outcome variable was ratings of physician communication, we also adjusted for whether patients reported receiving the treatment corresponding to each decision. Variables were categorized as listed in Table 1 .
Statistical Analysis
The 5315 patients in our cohort reported decision roles for 10 817 treatment decisions (4559 surgery, 3928 chemotherapy, and 2330 radiation therapy decisions; Figure) . For analyses of perceived quality of care for each treatment, these decisions constituted the unit of analysis, with 1 observation per decision. Each patient could have up to 3 observations if they participated in decisions about surgery, chemotherapy, and radiation therapy. There were 8201 decisions made by 5176 patients who received a treatment under consideration and rated overall quality of care for that treatment.
For analyses of physician communication, we included only 1 decision per patient, since patients provided overall ratings of communication with their physicians rather than rating each treating physician. We identified the most frequently discussed treatment decision (ie, surgery, chemotherapy, or radiation therapy) for each cancer type and stage to select the treatment for which we would include the actual decision role. Among patients with stage I or II non-small-cell lung cancer or stage I to III colorectal cancer, we included surgery decisions; for patients with stage III to IV non-small-cell lung cancer, small-cell lung cancer, or stage IV colorectal cancer, we included chemotherapy In unadjusted analyses, we used bivariable logistic regression to assess the associations of decision roles and other clinical characteristics with excellent patient-reported quality and top ratings of physician communication. For the patientreported quality outcome, we used a robust covariance estimator to adjust standard errors for repeated measures within patients. We report P values for tests of combined significance of the categorical independent variables.
We used multivariable logistic regression to assess the association of actual and preferred roles in decisions with (1) patient-reported quality of care for the treatment considered during each decision (with a robust covariance estimator to account for repeated measures within patients) and (2) top ratings of physician communication, adjusting for all noted patient characteristics. For each dependent variable, we examined models that included actual decision role and preferred decision role. We also examined models that included the interaction of actual and preferred role. Finally, we examined the effect of actual role in decision they received the treatment under consideration for that decision. c P value for test of combined significance of the levels of each independent variable for prediction of the outcome, using bivariable logistic regression analysis. For the perceived quality outcome, we used a robust standard error estimate to account for repeated measures among individual patients. d Ratings of physician communication were analyzed when the decision role for a treatment corresponded to the most common type of treatment decision for patients with the same stage and cancer type. There were no clinical subgroups for whom the most common decision type was radiation therapy.
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making, stratified by preferred decision roles. We calculated adjusted probabilities of each outcome for particular role variables by taking the mean of predicted probabilities generated by the model for each observation, allowing other covariates to retain values from the original data. In sensitivity analyses, we also used proportional odds models in which the patient-reported quality outcome ranged from 0 to 4, per the original survey scale, and in which the physician communication rating was categorized into tertiles. We also conducted sensitivity analyses stratified by patient sex.
Results of all sensitivity analyses were similar. No data were missing for our dependent variables, per our cohort definitions. Missing data were infrequent for demographic and clinical factors (<10% nonresponse for all items; Table 1 ). For adjusted analyses, we used multiple imputation to impute missing data for our independent variables; we did not use imputed data for the decision role variables, the primary independent variables of interest. 27 For patient-reported quality, 10 of 8201 decisions were made by patients completing only partial versions of their surveys, for which data were not imputed for some control variables; these decisions were excluded from analysis, and the final analysis cohort for that outcome included 8191 decisions made by 5170 patients. Similarly, for ratings of physician communication, 5 of 4830 decisions were excluded from models owing to nonimputed missing data for partially completed surveys, leaving a final analysis cohort of 4825 patient decisions. Two-sided P < .05 was considered statistic ally signific ant. Analyses were conducted using SAS (version 9.2) and Stata (version 13) software.
Results
Most of the 5315 patients (56%) had colorectal cancer; 40% had non-small-cell lung cancer, and 5% had small cell lung cancer. Most of the patients (58%) preferred shared roles in decision making about their cancer; 36% preferred patientcontrolled decisions, and 6% preferred physician-controlled decisions. Other patient characteristics are listed in Table 1 .
Patients in our cohort made 10 817 treatment decisions; 42% regarding surgery, 36% regarding chemotherapy, and 22% regarding radiation therapy. Participants reported that their actual decision-making process was patient controlled in 39% of decisions, shared in 44% of decisions, and physician controlled in 17% of decisions.
For 67.8% of treatments received by patients, patients reported their care by the physician performing the treatment as excellent. In adjusted analyses examining preferred and actual roles in decisions, the interaction of preferred and actual role was not statistically significant (P = .29), and only the main effects model is presented herein. Preferred role was not associated with ratings of quality, but patient reports that treatment decisions were physician controlled (vs shared) were associated with lower odds of excellent patient-reported quality (odds ratio [OR], 0.64; 95% CI, 0.54-0.75; P < .001) ( Table 2 ). In models stratified by preferred role, the negative associations between physiciancontrolled (vs shared) decisions and patient-reported quality were evident regardless of preferred role (Table 2) .
Overall, 55.8% of patients gave their physicians the highest possible rating of communication. In adjusted analyses, the interaction of preferred and actual decision roles was not sta- tistically significant (P = .76), and we present only the main effects model ( Table 3) . Both preferred and actual decision roles were associated with top ratings. Patients who preferred physician-controlled to shared decisions were less likely to give top ratings to their physicians (OR, 0.67; 95% CI, 0.51-0.87; P = .002), as were patients who reported actually experiencing physician-controlled vs shared decisions (OR, 0.55; 95% CI, 0.45-0.66; P < 001). In models stratified by preferred role, the association of actual physician-controlled decisions with lower ratings remained evident, although this finding did not reach statistical significance for the relatively small number of decisions made by patients preferring physician-controlled decisions (OR, 0.61; 95% CI, 0.33-1.13; P = .12).
Discussion
In this large, population-and health-system-based cohort of patients with recently diagnosed lung and colorectal cancer, we found that among patients receiving a treatment under consideration, those reporting physician-controlled vs shared decisions were less likely to report excellent quality of care for that treatment. This effect was not modified by preferred role in treatment decision making, implying that shared decision making was associated with higher perceived quality, even for patients preferring less active roles in medical decisions. Of note, patients were only asked to report quality of care when they also reported receiving the treatment in question. Therefore, factors such as whether these patients were treated, or were eligible for treatment, could not have contributed to their perceptions of involvement in treatment decisions or of the quality of care resulting from the decisions. Similarly, patients who reported physician-controlled decisions gave lower ratings of physician communication compared with those reporting shared decisions, and patients' preferred role in decisions did not modify this effect. Interestingly, even after adjustment for actual decision role and whether patients received the treatments under consideration, patients who expressed a preference for physician-controlled decisions were independently less likely to rate physician communication highly. The explanation for this counterintuitive finding is not obvious, especially since other recent work has indicated higher levels of trust in physicians among patients preferring physician-controlled decisions. 28 These patients may have different overall attitudes toward clinicians, and further work is needed to understand how they approach decision making throughout their treatment courses. The Institute of Medicine highlighted the importance of engaged and well-informed patients, along with shared decision making, as central to a high-quality cancer care delivery system. 2 Patient ratings of their experiences are also playing increasingly important roles as performance metrics. 8,9 Although some patients may prefer that physicians take a leading role in decision making, 3, 29 other evidence suggests that patients also want information about their treatments and prefer to take part in decisions 30 and that patient preferences for involvement in decisions have increased over time. 31 Our findings suggest that providing information to patients with colorectal and lung and engaging them in shared decisions is valu- nosed lung and colorectal cancer. Several limitations remain, however. First, data were collected 3 to 6 months after diagnosis, so reports of roles played in treatment decisions may in some cases have been ascertained several months after those decisions took place. 10 In addition, we asked patients for preferences regarding decision making and for ranking of their physicians' communication in general, not with regard to specific therapies, and it is possible that preferred roles may have varied by the treatment under consideration. 30 It is also possible that patients' impressions of their decision-making processes may have been most influenced by the provider who played the most prominent role in their care.
As with any survey, our analysis was subject to nonresponse bias, although prior analysis of the CanCORS data has demonstrated that the demographics of the cohort changed little as data collection proceeded from initial ascertainment to final enrollment, 15 and the response rate was relatively high, particularly for a population-based survey. Still, our analysis focused on patients who were alive and healthy enough to complete a full baseline survey approximately 3 to 6 months after diagnosis. Our outcomes were subjective, patient-reported measures; nevertheless, we believe that patients' perceptions of care quality and communication with their physicians are important, and they are playing increasingly important roles in quality-improvement efforts. We adjusted for many clinical and demographic characteristics in this analysis; however, as in any observational study, we cannot exclude the possibility that unmeasured confounders may in part explain the associations between patient decision roles and ratings of care quality or physician communication. Finally, some evidence suggests that patients' descriptions of their preferred decision roles may vary according to the measurement scale used. 31 We used the wellaccepted Control Preferences Scale, 3, 18, 19 but these results do not exclude the possibility that, for example, even patients who prefer to control treatment decisions might also want clear treatment recommendations from their physicians.
